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(54) SINGING SOUND SYNTHESIZER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To synthesize high quality 
singing sounds corresponding to lyrics data. 
SOLUTION: A sound source section 20 is provided with 
the formant synthesis sound source which consists of a 
voiced sound component sound source group (VTG) 21 
that generates voiced sound formant components and a 
unvoiced sound component sound source group (UTG) 
22 which generates voiceless sound formant components ^ £ .. h | 
and a PCM sound source 23 which has a waveform |(iij«»7| i 

memory storing voice waveforms of voiceless 
consonants. A ROM 1 1 stores a control program and the 
phoneme database which store the phoneme parameters 
to utter each phoneme and sound adjusting and coupling 
parameters that are the control parameters of the 
portions bridging proceeding and succeeding phonemes. 
A data memory 13 stores the song data which consist of 
the lyrics data of the musics and accompaniment data. 
Based on the lyrics data, the corresponding parameters 
are read from the phoneme database and the section 20 

synthesizes and outputs the corresponding voice. At that time, voiceless consonants are 
uttered by a PCM sound source 23. 
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SrTMISC DATA , WlSteJ&Dfca&fcffl^&ft-SWix 
LYRIC SEQ DATA, feitf, #3**»*r*fci&©# 
m^T— ^ACCOMP DATA fr64oT^3 0 

[0 0 4 5] 08 (a) {CBufBSfclx-* LYRIC SEQ DA 
TA£DlgJiSc£S-r o H5Vr3<fc5fc:, LYRIC SE 

Q DATAtis SBBSSfiO^SWfcWlSUfcWH-r-^LYRI 
C DATA1 -LYRIC DATAm fr5ftoTV^S. SUtfOx— # 
LYRIC DATAi ti, ^©tfflFklW^rSBWBIilS^-t^^ 
k 41, >i§^ k T'II4 5 rtS©^-* k « 



»lfflfc5fcS*-^f?3*r-*LYPH DATA , g;s4k*£m 
JTTSKEYON x-*, ^©^©S^fcllLl^^BftlB 
*fi3£-raH0TE DURATION x— £4k* {C<t OfftsKSnT 

^-r^awH^ftir-'kffictt, ies©-a- 

BB«)«flB*iS5&r*7*a. W->3 >x— #DURATI(MI<0* 

[00 4 6] 0^-T^J;5(C, toswicwj&rsi^iHi 

fcfK^^SWSW&S kt©®^-* LYRIC DATAh 
fct, *®fFft©ffllHfcf8S1-^#ttH©iHS©ft (hma 
x) /"cttffi^JS *lfc»***-r 7*- * PHDATA k ^©f?^ 
^HJ&^-rT 9 — ^PBTHIEkOfi (PHDATA1 .PHTIME1 ~PH 
DATAhmax.PHTIMEhmax ) k. ^©Ilft©^— 3— Kfe<fc 

^□yf^f-? (Bowicfc^Ttt, ^ nf nc 3 

fejcl>*6 4 kSttTl^) fcfrTS*— *>x-*KEY0 
N k. ^^fPa-r— 2N0TEDUR , t3it>\ ^©^^FlCfe 

■T5»^77i^C0MBIFLG*^-r5+-*77 s -^KETOFF 
[0 0 4 7] CCT\ ituffix-^PHTIMEfi, ^©ffi# 

r 1 j w±<ofiksnT^*k*t±»«<?>r>#ftifK 

=fc *) mtt% C k <Dft(r^fi»«n«J)itt k L T^-tD^ 

©fg^ta^^-fsfc©-^^ roj T-s-sk^fc 

tt, tufSNOTEDUR fc:«fc&igj£Snfc3&S8F£{*:i0l3IH 

t^fc-e-c, pifriMEtf roj tuntz^m (mmtm% 

[0 0 4 8] ^OWSC^^TJHI-r^**** 
ft^fc*ttt, tuxliLfci^ta^x-^LYRIC DATAi 
tt^O^lC^-r^^F^RS^-rx-^DURATIONk 
^COLYRIC DATAi Og7*f^73- KEND kj&»6« 

[0049] i8<?) (b) (±. HulBLYRIC DATAi <D— &\ 

^tmx'h*). com rhj . r i j is^v r t j 

<r)3-OV>gm%5£J£Z : £% (hmax=3) ^^Lt^ 
(i 6 4 T'fe t) , $ fc#»©«lP^BIHDS* {± 9 6#fe 

^HksnTv^o Sfc> rhj k r t j ©phtime^v -1 
■rnfe 5*&^Hk?nT^o, r i j (opmmz 
roj t?nn^„ s^ot, c<Dm<ow&\c^ $-r 

ThJ tf5#ffil«(fflOfHaSS+U tt^T Tij 7b<8 6 
(= (DOR ©9 6) - ( rhj ©5) - ( f t J (O 

5) ) mxiwm&ztu m.mz r t j tfsJUttime 
^?nsckk45o */c, c© rtj k?ti!-r5LYRi 

C DATAi=l k%IS^LT56S-rSf:#C 
tt» KEYOFFtfcDCOMBIFLGA^-b>y h^tlTW^o 
[0050] 08© (c) ICbuIELYRIC DATAi Ofl&OW 



(7) 



fflf&3 2 3 3 0 3 6# 



%7jkto co>mi,c7FC?mi&. r s j , r a j , r g j . 

r a J „ r i j <D 5 LT 
l^So $fc. CCDs??FOBiS(iA 5 ^a->xf 
t±8 5, g£f± 1 2 7 J|M&l$fflfc£nTV.5. L*:A<o 
T, CfliftCtt, r s ] %5&&8fffl. r a j§32 
*(ft«pM (= (DUR CD 1 2 7) - ( r s j CD 5 ) - 

(r g jC05) - ( Taj CD3 5) - (Tij£D5 
0) K r g ] *5*tt«fflk faj *3 5#flWIB, 

r i j &5 0JHffiisfBL ^n-rn^-rsctitts. 

[0 0 5 1] CCDJ: o tc««SnfcWlS^«SEflUc* 

%Bfl»«***fc, #sfa^-#^'j i 3*fc«a«isnT 
LT, C P U 1 o bsrv vyf-^tt^f nt^s 

TEMPO 7 ? -*fca^Ti*»OjSS*i»eU S/c, MI 
SC DATA K»^>T«Wr*»ftoa®S*fJa, 
T, MieffSx-^ACCOMP DATA ssfcjftMsn-cvsa 

SfcfcfcK. WIx— *LYRIC SEQ DATAKX-J^TRil 

[0 0 52] B9H\ CGHMKWOafiD^n--?-*-- 

1 1 fCfeV^TIufBKPix-^LYRIC SEQ nmtffr5&tiF 

i% ri j {cj-fey h-TSo cwa^ skly 

RIC SEQ DATAtpCDjg 1 #B®SffiFfc:2ffS'r*SJR-r-* 
LYRIC DATAJ^^^nSCfci:**. 7T77S 
1 2 tit*, K^l#gOLYRIC DATA1 *qR*iisn 
^LT, C<Dffi*£A,7£LYMC DATAtfSSR-r—*!*) 
Cfc^-TLYRIC END J^<D7 r -£T-&£A^ 
gfrfcSISU CS 1 3) , *©WS©«jbfii«YES, f 
LYRIC END ■Pttftvfcfftt, Xf'y7S 1 4tC 

ifStr. 

[0 0 5 3] ^-CD^ti i = 1 T'LYRIC DATA1 *flR«& 

£&S 0 LfctfoT, XT7 7S 1 4lCil*. K*&f: 
nfcf 1 - £ A^DURARTION DATAT-& £ A^S A^W£2 *l 
3 0 C©$J£©)B*;fl*YES ifiW->3 
^f-iKOlSJi^-lCt^H, (S15), *0M' 
Mtf«83W«*1?!Wlf « (S 1 6) . ^LT, ^CDB# 
ffljMBaLfcfct. Bue#^>£ i * i + lt^'J 
;*>M,T (S 1 7K tufSS 1 2E6£»K ftOffiR 
T— £LYRIC DATAi+1 ^W^tSo 

[0 0 5 4] -75", R*& A, ff LYRIC DATAA^DURATION D 
ATA rt44<, iiJl2S 1 4<0*JSB«ffNO©i:*«:X 
f-y^S I 9{Cjtt?o C<DXx>y/S 1 9X'li, CCOLY 
RICDATA^CDLYPH DATA h * 

r 1 j iC-fe-yh-T^o cniCfcO. CCDLYRIC DATA4"D 
fg 1 #gCDLYPH DATA A^SnSo 



[0 0 5 5] #tC, XT'^S 2 Otil*, KtftlCfiE* 
a/uT'SaSLfcLYRIC DATAC0KEY0FF3- K$ OCOMBIFLG 
t^fiS-T SH^^—^PHCOMBy £R OM 1 1 tp<D^ 
S^-^-XPHDBA^^HiLT. sutS^IS^ 
77PHBUFFfc*S&tr. -Tfcfr^ fiituCDLYRIC 
DATAtOKEYOFFn- KffCOCOMBIFLGA^y hSnzvfc* 
^■fctts KIEhuCD LYRIC DATAOafgKfl^Lfcgfgx- 
£PHDATA hmax £ ^-(alOLYRIC DATACDil 1 #@CDPHDATA 

1 l£#fcirzmg1&-frr— #PHC0MBy ^ButeROMl 1 
*<D«3lT-*^-XPHDBA^S?*ifJL-C, MIBb 
W*v77 PHBUF F BaficDLYRI 
C DATA<DKEY0FF3 — K tf £>C0MBIFLG A*-tr -y HSnTl^ft 
frofc*^Ktt, ^iHlOLYRIC DATAC0PHDATA1 " <DSifc& 
C>t4»)f6^i-SH*IS^"r-*PHC0MBy £St*tfiLT 
PHBUF ¥lcWZ&tSo 

[0 0 5 6] 0g*.fcf, 4«*iiA,r£LYRIC DATAA^buIB 
08<D (c) IC^Lfc T s a g a i J %f|^TS-r— ^ 
T*S»). EhSj<DLYRIC DATAOCOMBIFLGA^-tr v b ? tlTV -1 

6 CD (b) tC^Lfci:9lC, PHCOMB[-s]A^PHBUF F 
cD5feStC#$ii* n5Ctt5:5 0 
[0 0 5 7] Xfy7"S 2 1 tit*, s5fe^> 

^hcjios^srnsPHDATAh *#8gur» ^nt^fS 

•TS^ai-r-^PHPARh^BuieW ffi^-^-X P H D B 
A^5>a?*tH LTtuf2 PHBUFF K»#i&*r 0 IfflEflfBO 

m&ixt. me (b) icitct^c, PHPAR[sj*nR*tu 

StlTPHBUF FOlB2#g<07'KUX{i:»#ii*n 

[0 0 5 8] 7°S 2 2 Kit*, h5I5^>^ 

htOffiA^h m a x leg LT^&^SA^PJ^2n5o 
htf hma x lC^LT*3P»-r, C©!pJ^©IS*tfY E S 
(DtZlt. T.y'yyS 2 3Cl», C CDPHDATAh i:^© 
^£DPHDATAh + l fcOWe^-r— ^PHCOIffiy A^Ht 1 - 
^-XPHDBfc#«E-rS*S^*fiJ^-r5. C<D^ 
SA^N0<Di:t{±^Ot*7 > 7 L -yyS 2 5tCjt*. $ 
fc, CO«^«^-r-^PHC0IIBy A^P H D BcplC^ft^ 
5tt»c(icn^K*ttJLT, ttfePHBUF Ftcfft 
M^So U5SO0!l<Dl&&fct±, 0 6 (b) l^tiolC 
PHC0MB[s-a] tf#^ji$tl«o 

[0 0 5 9] $UCXtv7S 2 5tii*, mH2^>^ 

2 1IClSo ^LT, tuiBLfcek^t, f-CD^CDg^x 
-*PHDATAh !C3tiJrrsSllr-^PHPA8h*R*fflbT 
PHBUF FICltf'CSo CCDJc^tLT, htfhm 
axtat«S7, ^f5Xx-yys 2 1~S 2 5tf»0 
Jg^n. ^^LYPH DATA <^6DPHDATAi -PHDATAh UlttfS 
•TSPHCOMBy tPHPARyt A^5(C PHBUFF (C»€M 

(b) IC^-T cfco t, PHBUFF !CWttr-*tfBIM 
^tl5„ ftfe, htfhmaxElLfcAWfiJSti, 



(8) 



#fflFS3 2 3 3 0 3 6^ 



h + 1 (Otkm(D-T-$ZMfrtii LT^tDrt^KEYON 3 
- KT*&3 £§(C h = h m a xT*fe£ fcWStSC t& 

[0 0 6 0] htfhmaxtILT, Sui2Xx-;/7S 2 

«HBPHBUFFtEND3-KA^*ti&*n 
5 0 £S^T, Xr-«yyS2 7CJS*» PHBUFFSf 

fe-StltcwimV T G 401/-7\ U T G ir;l/-7***V»ii 

JsSOfcfy^ttaK^-^y^- K*0*-a - KKC 
t»i6««» ttWm&mt. ffiftLtcZolc. NO 
TE DURfcitfPmrefcJ: 9 
[0 06 1] ^LT> £tf>gl i LYRIC 

DMAi cm-r 5 e«?ij©fg«w4T*7r a st-co 
xf7/s 2 7**oigf (s 2 8) „ fit, mm? 

HBUF F©END3— K$-e«Lfc5x 7f'v7'S2 
9fc:|5V»T, BufgLYRIC DATASS#tfJLffl#-f V* i % i 

+ 1 ic-{>?o *>hLT. mtf. m^xf-'yy's i 2 

IZMZo COA3fcLT)e^LYRIC SEQ DATA<D0!2W 
*S<fcff5gSfflii*l*!>ifiU SKLYRIC SEQ DATA<Of?^ 
&#tf*©«£(LYRIC END) tCilLrc^t, S 1 3Wi 

(S 1 8) o 

[0062] a*, «neiB>tfffi?ftffl-rs p cM&jg 

OiMfrf-d'JfeSltPCMttJgtfiluLT, C<0±?4 
^S^?e*PCM&J&£-fS&g{±£:<, 7*/^> 

ftv^i*, PCMjS»*;v-y««tefeo*«fflUTti 

£?>C£fc, PCM3SlC<i:?>feSfS : ?SK« 

T\ ?£PCMjS»%S?*.3J:5fc:LTfe«J:V\, 
[0 0 6 3] 2^WO*ilB^««ll©affl#»fc LT 

A x-»^v7f^ifc07 ~ a-X* > 



«£tfS7CPU£.fc9§S?TTS«J:?CLTfc«fc^U 
[0 0 6 4] 

BWOJftJH *tU*?Slcov>-n±PCMSS (886* 

p cM«ag©di^^-**aK«Bo/^^- 

^^UT^fflLTV>5fci6. XA-XSfcSHflSK&tlta 
[SffiOSjiiiSM] 

[^ i ] *«w©«ii*&«aai<D?/xf-A«is©- 
[0 2 ] #»E©»ii^j«£H0waraw>*j«0- 
[@3] 4^«>m«^j^iionfiF«B»H-«ft 

J6©0T*fe5 o 

[04] *%B£<D^Pi^£SMEJBv^n?>^x 

[05] iffi*mi>$mxBto^ivm*&mtzit 

[06] RAM 1 2 (f^—^^R^f 

[07] x-^^^'JtpOVV^-^tDffiig^t- 
0T-£$„ 

[08] WIx-* (LYRIC SEQ DATA) <0*56*jS-r 
0T'fcS o 

[09] WSR]»«ffl*BWr*fe»&fl)7n-f-Y- 

10 CPU, 11 ROM, 12 RAM, 13 r 

14 g^gU, 15 8aH*fi^ 16 
RJSftfFF* 18 19 2 0 

MB, 2 1 *T*#$0U~7\ 2 2 HfftfST";!/- 
7", 2 3 PCMfflgu 2 4 J8B**y, 2 5 jg* 



(9) 



«f»j|3 2 3 3036f 




PHBUFF^>«»B 



PHCOMBIa-i) 



m2i 

VOICED FORM ANT DATA 



UNVOICED FORMANT DATA 



| |UTGl| |uT62j |uTG*| | 



UTG*h.-: 
PCM FORMANT OATA 



WAVE MEM PCM TG 
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ftVtmZ 2330 3 6^ 



[03] 




{7) FKON 
(8t PCMKON 



(VF FREQ CURVE2 ) — — 

(UF FREQ CURVE2)' — ' 

» (VF LEVEL CURVED 

CVF LEVEL CURVEa)-^ 



(UF LEVEL CURVED 
(UF LEVEL CURVES)'^ 



UF LEVELl 



(11) £IfSg3 2 33 0 3 6# 



[04] 



& a as. 
as a: Sf 
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ill 
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(12) 



2 3 30 36^ 




(13) 



4$SF£3 2 3 3 0 3 6^ 




(14) 



«fff!FSB3 2 3 3 0 3 6^ 



(56)#^£S* »« ¥3-200300 (J P. A) 
$M ¥ 5 -204397 (J P, A) 
ftgj ¥7 -152396 (J P, A) 
KM ¥9 - 50287 (J P. A) 
ftffl BS60-225198 (J P. A) 
®ffi 0359-72494 (J P, A) 
&m ¥7 -72898 (J P, A) 
Wm ¥4 -331990 (J P, A) 
$H 2f 7 -H6695 (J P. A) 
- *»M ¥8-194484 (J P. A) 
BS45-35323 (J P. B 1) 
9355-34439 (J P. B 2) 
ffft ¥4-80399 (J P, B 2) 
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